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Abstract

NASA has recently changed the operations
management processes, transitioning from a
discipline and NASA center-basced approach to
an agency wick approach. 1 iach NASA center
over the last 30 years has developed operational
approaches and capabilities that have some
degree of duplicity and overlap. The newly
crealed Spat.c Opcerations Management office
located at tbe Johnson Space Center and beaded
by the NASA Dircctor of Space Opcrations.
This new organization will minimize the duplicity
and overlap of functions thus cnabling morc cost
cffective mission operations by providing
common services to the NASA programs.

Space operations Management is performed in a
distributed fashion and place mor¢ involvement
and responsibility on @ contractor than in the
past, A singlc space operations cent ractor for
NASA will be sclected as opposed to many
contracls with tens of contractors, This
contractor will be sclected and in place during,
fiscal year 1998. The contract will be ascrvice
contract and be performance based,

*1 he Space Opcrat ions Management Office
Organizations will be described along with the
responsibilities assigned to this office, The roles
for the government and for the contractor will be
discussed,

@©1996 by the International Astronautical Federation. All rights reserved
*ata Scrvices Manager, Space Opcrations Management Office
"Director, Space Opcrations, Space Operations Management office
"Director, Telecommunications and Mission Operations Dircctorate




?

1*his paper will describe the changes, approach
and anticipated benefits of this new approach to
operat ions.

Background

Organizations and organizational proccsscs are
often based on history and past expericnecs.
NASA is no cxception. The  opcrational
organizations and processes  perlaining  to
opcrations have not significantly changed during
the past 20 years.  '1hc Introduction of new
technology and the development of capability in
the commercial sector has not altered NASA’s
basic approach to opcrations. This paper
describes the NASA operations organization and
processes that have recently been put in place.
To understand the significance, a fcw words
describing the attributes of the NASA operations
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processes and organization that preceded the
current approach arc ncecssary.

There has been an alignment between N A SA
Headquarters and the N A SA Centers /' Jet
I'repulsion 1.aboratory (JP1.) which resultedin a
Center performing, operational functions for
primarily onc: NASA Hcadquarters office or
Discipline.  Thus the Office of Space Scicnee
that includes the planctary program watches over
IPl., the Office of Space Flight watches over
both Johnsonand Marshall and tbc Office of
Mission to Planct watches over Goddard. The
Office of Space Communications funds the Deep
Space Network at JP1., the Low Earth Networks
at Goddard and the Wide Area Nctworks at
Marshall.  In addition the Office of Space
Communications funds the Mission Control
Centers and capabilitics at Goddard while the
Office of Space Scicnce funds the samc
capabilitics for planctary exploration at JPL..
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Figure 1 Alignment Between NASA 1Headquarters and Centers

These alignments have resulted in similar
capabilitics being developed and operated
at different centers,  The very nature of
the organizational approach did not fostes
NASA widc solutions to common
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problems. These  alignments  have

resulted in cach center having onc or more
contracts to support the development,
sustaining and opcrations of capabilities
to support the NASA missions. 'This
organizational alignment is shown in



Figurc I N A S A Centers, except for
Kennedy Space Center are all called
Space Fhght Centers, indicating a stand
alonc capability. This is indced how they
were established in the early days of
NASA when space. flight was not
common, nor donc commercially.

liach of the four centers is staffed with a
combinat ion of Government b imployces
(Civil Servants) or JPl. staff and
contractors. Some of the contractors have
contracts at more than onc center, and in
some cascs  duc 1o center internal
organizations, morc than onc contract at
the same center. In1995 several of the
contractors  approachcd NASA and
suggested that by consolidating contracts.
and changing the contracting approach
from support contracts 1o performance
bascd task contracts, that savings
approaching sigyif’leant savings could be
red i zcd.  These savings can assist in
mccting the budget reduction goals that
NASA has accepted in responding to a
balanced national budgct, and at the same
time, atlcmpting to maintain an aggressive
space program,

While this discussion was taking placc, an
Agency wide review had been heldby a
board of cxperts both inside and outside
NASA, This Board was called the Zcro
Bascd Review (ZBR). This review made
rccommendations relative to reducing, the
overlap between centers, reducing the size
of the agency and focusing the role of
each center. The primary
rccommendation  relative to NASA
operations was that the Civil Scrvicc and
JP1, staff should not beinvolved in
routine opcrations. Another
rccommendation was that the Johnson
Space Center (J SC) be designated the lcad
center for NASA Space Opcerations.
These events;
=» the cent]-actom suggestion that
significant  savings  could be
rcalized by combining, contracts
and changing the contract types
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= » Phasing, Civil Scrvice and JPL. staff
out of routinc operations.
:»J)SC being designated the lead
center
led to NASA assigning to JSC the task
of lcading astudy to evaluate the
feasibility  of  implementing  the
contractor’ s suggestions.

St udy Process And Recommendat ion

A tcam composed of members from each
of the NASA Centers involved in
operations and JPI. was formed.  This
team confirmed that savings could be
achicved by consolidating contracts,
however, no specific amount of savings
could be estimated.  The contractors
initial suggestion of significant savings,
did not specify a baseline to which the
savings would be applied, During the
same time period, each of the centers had
been going through replanning exerciscs
to reduce staff and costs at the centers.
NASA opcrations related budgets were
undergoing significant reductions.  In
many cases, the reductionsin oat year
funding were accepted with only a general
plan or approach defined that enabled the
operations functions could be pc[-formed
for the agrced upon budgets.

The team soon found that they could
discuss opcrationsin @ way that each
independent member understood
Common terms were defined as each
deseribed what opcrat ions and
development functions were performed at
each center. The team soon understood
that there were:
- » Obvious areas of duplication between
centers.
> Many common approaches
Several areas where each of the
centers W as undergoing transitions
from mainframc based systems to
work station bascd systcms.
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"The team built up trust in cach other, and
became convinced that there was some
merit in forming a common approach to
operations across NASA. Thus, inafew
shor ( months, a group of about 15
individuals from GSFC,JP1,, )SC and
MSF¥C formed what was to become the
nucleus of a ncw NASA Opcrations
Organization,

‘L'hetcams’  report to the NASA
Administrator recommended that:

1. Afull time transition team
should be cstablished under
the Icadership of an acting
Space Opcrations Functional
Manager. This transition
team was challenged to
develop methods of
streamlining and consolidating,
opcrations scrvices across the
ageney and transition
operational functions to
private industry wherever
appropriate c.

2. An  mplementation  tcam
should bc  cstablished  to
initiate commecrcialization of
the Wide Area Networks,

The Space Opcrations Management
Office

The recommendations made in the study
phase rcsultedin NASA dcfining a new
agencey function to oversee and manage al |
opcrations  activities,  (This  agency
function is the first ageney function to be
moved from NASA 1 lcadquarters in
Washington D.C. to a NASA ficld
center.) The Johnson Space Center (I SC)
was designated as the space operations
lead c.enter. The Space Operations
Management Office is the Functional
manager for space operations and for
space operations facilities and systems
that include:

» World wide space networks

» Mission and nctwork control

facilities

» Mission control facilities
»Data processing and planning
S)' stems

» "T'clccommuni cations Systems,

‘1 hcmajor near term task for thisnew
organization is to consolidate all of the
misting opcrations contracts at JP1.,
GSFC, JSC and MSFC relating to
robotics and facility opcrations, into a
single Consolidated Space operations
Contract (CSOC). in addition, SOMO is
required to advise. the 1 lcadquarters
Offices that fund NASA Opcrations on
the acquisition of new space Operations
facilities and systems. The 1)S()
approval is required onall major
operations rclated acquisitions.

Guidance to the SOMO is provided by a
NASA operations council. This council
ischaired by the Associated Deputy
Administrator (tcchnical), who reports to
the NASA Administrator The
membership of the council is composed of
the
) Five NASA 1 lcadquarters
Officc Associate
Administrators,
) Chief information officer
» Direclor, space opcerations

Starting in September 1997 projects and
SOMO will agree on the scrvices and the
price for these services that will be
provided by SOMO to the project. ‘1 hese
agreements arc called Project Service

1 cvel Agreements. Thisis asignificant
change from the. current process of
providing, the scrvices at no cost to the
project. The NASA 1 Icadquarters
Offices willallocate funding for time
sc1vicesto the Dircctor, Space
Opcrations.

The Organization
The  distributed  Space  Operations

Management  Office organtzation |1 S
shown below. The three boxes above the




hornizontal line arc the functions thatarc
performed by staff members assigned to
JSC. *1"hose boxes below the horizontal
line arc responsive to the SOMO staff but
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remain at the Centers and assigned to the
centers as  shown by t he vertical
alignments.
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Figure 2

The SOMO staff reporting to J SC have
three primary responsibilitics.

The Space operations Management
Officc is responsible for the system
cngincering of the NASA Opcrations
assets, and the management of the
Consolidated Opcrations Contract
(CSOC). This contractor will support
cach of the four centers and thus onc
centity will have the visibility of common
processes that take place at each of the
centers. Itis through tile combination of
thc SOMO organization looking across
the centers and the CSOC looking across
the centers that NASA  will change the
approach to opcrations within the
Agency,

The Commitinents and Mission Scrvices
Manager is responsible for the process
that results inonc or more commitments
being made between SOMO and a space
project. These commitments will define
the total sct of services that are to be
provided by SOMO to the project. These
sci vices include both Mission Services --
valuc added processing t 0 spacecrafl,
payload or radiomctric data, and Data
Services, the dclivery of data transmitied
between space vehicle and a control
center  or a user location The
characteristics of these scrvices such as
quantity, quality, continuity and latency
arc specificd along with the cost for these
SCrVices, The added dimension o f
providing in a commitment document the
charge for providing these services isnew
1o the Ageney. In the past, many of these
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scrvices have been provided to a project
“free." ‘The services were funded under a
separate budget by the Office of Space
Communications.  This budget was to
provide “ncccssary scrvices” to the flight
projects. As with any commodity, the
projeets tended to use the “free scrviee” to
lower the costs that projeets  were
responsible for such as the design and
development  of the spacceraft  and
payload. The Commitments and Data
Scrvices Manager (C&MSM) is also
responsible for the design, development,
sustaining and operation of the Mission
Services  that include control centers,
orhit determination, scheduhing,
sequencing and planning systems and data
processing.  Again, for the first time
NASA has created aposition that looks at
these scivices across the agency as
opposed to a ccnter view of these
Processes.

The Data Scrvices Manager (DSM) 1S
responsible for the reception and delivery
of data transmitted from a spacccrafito a
control center or a user location. Assets
which NASA has for these scrvices
include the Deep Space Network (DSN),
the low Earth Or bit (1.1O) nctworks,
Data Relay Satellite System (I'DRSS)
and tbc Ground Network and the Wide
Arca Networks. Together these networks
receive data from satellites, transmit
commands and nformation to the
satellites (DSNand 1.EO Networks) and
deliver the data between the control center
or user andthe tracking assets (WAN).
The Ground Network is used primarily to
receive high rate scicnce data (10 t0100°s
of megabits pcr second) from1.EO
satellites.  In most cases these LEO
satellites usc the TDRSS for TT&C.

Both the DSM and thc C&MSM have
individuals at cach of the centers
reporting to them. 1t is this ‘team’ that
will be changing the NASA approach to
operations.

The Space operations Management
Organization then has the following
attributes

1. Johnson Space Center has been
delegatcd  the lead conter for
opcrat ions.

2. Thc Space operations Management
Office, at JSC, has been established
to administer this responsibility.

3. The office utilizes the cxpertisc of
individuals and organizations located
at the Centers, it will not bccome a
centralized office that performs all
operation functions at Johnson.

4. This organization chart shows this
relationship of the center roles with
respect to the SOMO.

5  The functions performed by the
Headquarters Office of Spat.c
Communications will, in a large
measure, be re-assigned to GSFC,
MSFC, JSC and IPL..

6. The SOMO will beinvolved in the
approving,:
=> New development initiatives
= ? Thereview and approval of new

customer agrecments
:? The NASA
architecture

7. The execution of space mission
operations  will remain the
responsibility of the NASA Program
and Projcet  Offices. Thus the
SOMO will provide services to a
project like HS'T 01- Cassini, but the
project willbe responsible for the
cxccution and the conduct of the
mission.

8 Allnew operations facilities and
capabilities will becreviewed and
concurred with by the SOMO. If a
capability 1s nceded at JPIL., and
resources exist at GSFKC, then
SOMO will rccommend to the
requesting, Headquarters Office that
the existing capability be utilized.

opcrat ions

Six Components of the New
Approach




For this ncw concept  to work, SOMO
must work with thc NASA 1 Icadquarters
offices - SOMO is not ecmpowered to
dictate what the Officcs do in the arca of
opcrations. ‘1'bus, the Director of Space
Opcrations dots not report to a single
NASA Office. The DSO reportsto a
Spat.c Opcerations Council.

This Council is chaired by the Assistant
Administrator - Tcchnical and is
composcd of the 5 NASA office
Administrators involved with space
opcrations, the NASA Chicf Information
officer and the 1)SO. If a NASA
1 Icadquarters Office wants to support the
creation of ancw capability or wants to
select a costly way of achicving
requirements, these recommendations will
have to be justificd to his peers. Itis no
longer a unilateral decision.

The sccond component of  the new
approach is for the centers and JP], to
work together, toidentify redundancy and
overlap  and  eliminate  duplicative
mplementations. For cxample the
expertise for the trajectory design and
deep space communications, resides at
IPL. When NASA sends humans to Mars
ISC will rely onthis expertisc and JP1.
will be an integral part of this initiative
when it takes place. The centers will be
changing from inward looking, to looking
across NASA, Why docs cach Center
have a scheduling system? Which is the
best? Can they bec combined? If NASA
needs two scheduling systems, SOMO
will beableto articulate why there arc
two.] have seen these types of changes
take place during the last ycar, and
predict  that in today’'s  budget
environment it will continuc.

The third component of the new approach
is tbc cxtensiveuse of contractors, to
provide  these  opcrational  scrvices.
NASA is moving away from the usc of
Civil Scrvice and JP1, stafl for the routine
provision of operational scrviccs. SOMO
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is 1N tbc process Of Writing an REP for
what is termed a Consolidated Space
Opcrations Contractor ((:SOC). NASA
currently has on the order of a dozen or
morc¢ contractors, at the fear Centers, that
provide operational support to the centers.
often, a ccnter holds several different
contracts, some with tbc same coat ractor.
The € SOC will bean agency wide
contract, that will support Goddard, JPI.,
Marshall and Johnson. The contract will
be administered by Johnson, but cach
cent cr will have the ability for technical
dircetion and performance asscssment. In
simple terms SOMO is replacing a dozen
or SO unique contracts, and the associated
R¥P  generation, SEB selection and
Contract Management, with a single RFP,
SEB  and  Contract  Administration
Process. The Civil Servant and JP1, staff
will “disengaged” from the dircction of
this contractor. A performance bascd
contract will beissued, where tbe
government will state what 1s to be done,
but not state how to do it. The contractor
will be cvaluated and rewarded for how
well the “what’s” arc accomplished and
for being cost cfficicnt.

The fourth component provides the
contractor with incent ives to
commercialize functions  wherever
possible. Thus the contractor -- and thus
NASA -- is a procurer of commercial
services, not the owner of government
networks and facilitics, where there is
commercial viability, Ancxample of this
usc of commercialized services isthe plan
to move away from the Government
Owned, Government Operated NASCOM
nctwork. NASA will transition to anIpP
network, provided by oncor more
commercial carriers, cnabled through
what is called FT'S2000. This transition
shoum be complete by Ott ober of 1997.
Another example is that SOMO islooking
at commercializing tbc LEO Ground
Network and procuring ground nctwork
capabilities from industry.
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The fifth component is the plan to cnter
intofullcost accounting, This means that
aproject will have to pay for the scrvices
that it requircs and negotiates. In the
world of operations, this means that
SOMO will charge flight projects and
programs for tracking tire, for the
providing, of multi-mission scrviccs, for
the building of control centers, cte. Thus
it will finally be possible to make
engincering and management  decisions,
based on life cycle costs, Onc can
determine if it is cost effective to put an
on-board solid statc reccorder onto a
spaccerafl, rather than requite continuous
tracking to rccover the scientific data.
Today, since tracking rcsources are free
to the project, projects ofien reduce the
spacecraft costs by placing significant
and costly requirements on the DSN, SN
or GN assets of NASA, EIxamplcsof
rceent  spacecraft that have clected to
have no on-board storage, thus requiring,
continuous or nearly continuous tracking
arc.

= > A Discovery Class Project called

1 unar Prospector
> AnESA project, the Infrarcd Space
Obscrvatory (1 S()).

The sixth component cnables the Space
operations Manage.tncnt Office, to have a
voice in the sclection of ncw missions.
SOMO  will cvaluate and  provide
comments to the NASA 1 lcadquarters
Offices  relative to  the operations
statements  in an Announcement 0 f
opportunity, Then a similar function in
providing), comments  reparding  the
operability of proposals to responding to
the REP. The intent of this support, is to
assist themin knowing, prior to sclection,
potential cost drivers in the operations
area. Thus opcrations will be evaluated
just as scicntists evaluate the scientific
merit of the proposal, and spacecraft
designers, evaluate the feasibility of the
technical design of the proposal,

What role will SOMO have with
standards? The ability to lower costs of
operations is dependent on cstablishing, a
suite Of standard scrvices that projects
can usc. The ability to have standard
mothods of communications, the ability to
have standard ways of obtaining, cross
support arc al important for the cost
reduction and efficiency goals to be met,
The work that the CCSDS and1SO S(113
arc doing, is cssential to our long term
success, and SOMO strongly supports
these activities. The standards work
comes under the purview of the NASA
Data  Scrvices  Manager, and  the
programmatic responsibility for these
activities, across the agency, has been
assigned to JPL. This is a specific
cxample of a function moving, from the
NASA 1 Icadquarters Office of Space
Communications to a Center.

The Fut arc

I'unding for Space Scicnee will continuc
to be under extreme pressure in the face
of high priority national goals such as
balancing the budgct, providing health
care for our retiring individuals, and
reducing taxes.  The task of restructuring
our approach to opcrations is crucia to
cnabling, a continued aggycssive space
program, NASA must bccome more
CmCiCI\l,lO\\’Cl‘ the costs of operations
and concentratc our civil service staff on
rescarch and development. Through these
efforts, NASA will enable morc cost
cffcctive approaches to exploring the
universe while turning over the routine
opcrations to industry.

our challenge is to do thisin a way that
maintains our current support to flight
projccts,  while  changing  NASA’s
approach to Space Opcrations. Through
these efforts NASA will enable new
missions to cxplore the Universc.



